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DETAILED ACTION 
Response to Amendment 

Applicant's response to amendment filed on 09/05/06 has been entered. It is 
noted that the application contains claims 1-9, 12-14, and 16-31 and claim 10 and 15 
have been canceled by the amendment filed on 09/05/06. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1-4 and 17-21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over (U.S. Patent No. 6,437,312) in view of Sasaki et al (U.S. Patent 
No. 6,954,274). 

Regarding claims 1-3; Adler et al discloses apparatus for sensing information 
regarding a surface, comprising: 

a first plurality of optical elements (i.e., a first illuminator [518 of figure 5], a first 
reflector [514 of figure 5]) arranged to acquire reviewing regions (352, 354, 356 of figure 
3 is considered to be circle surface or two dimensional surface) of a location (513 of 
figure 5 or 352, 354, 356 of figure 3) with a linear illuminated portion (520 of figure 5) 
about a surface (12 of figure 5); and 

a second plurality of optical elements (i.e., a second illuminator [526 of figure 5], 
a second focus of reflector [524 of figure 5]) arranged to acquire height information 
about said surface (col.1 1 lines 17-30, a width and height dimension of a lead frame 
[612 of figure 6]) during acquisition of said viewing regions (352, 354, 356 of figure 3) of 
the surface (1 2 of figure 2)); and 

said first plurality and said second plurality of optical elements (518, 514, 526, 
542 of figure 5) being arranged to simultaneously provide said two dimensional 
information and said topographical information of the surface (col. 10 lines 1-46), 
wherein said second plurality of illumination optical elements (526, 542 of figure 5) 
comprises at least one light emitter (i.e., second illuminator [526 of figure 5]) arranged to 
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illuminate a linear region (20 of figure 5) on said surface (12 of figure 5) from a direction 
generally perpendicular to said surface (12 of figure 5, for example, light beam of 
second 526 is parallel to an optical axis [542 of figure 5] and is perpendicular to a 
surface [512 of figurer 5]). See figures 1-6. 



U.S. Patent Au*. 20.2002 Sheet 5 of 6 US 6,437 JU Bl 



FIG. 5 



U.S. Patent Oct. ll, 200S Sheet U of 19 US 6.954,274 B2 




Fig. 1 OB 
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N PICTURES ARE PHOTOGRAPHED 



Adler et al discloses all of features of claimed invention except for said first 
plurality and said second plurality of optical elements being arranged to simultaneously 
provide said two dimensional information and said height profile information to at least 
partially non-overlapping portions of a single sensor array. However, Sasaki et al 
teaches that it is known in the art to provide apparatus (figures 10A-10B) having said 
first plurality and said second plurality of optical elements figure 8) being arranged to 
simultaneously provide said two dimensional information and said height profile 
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information of inspected solder balls (33 of figure 10A) and to at least partially non- 
overlapping portions of a single sensor array (figure 10B). See figures 1-19. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine apparatus of Adler et al with said first 
plurality and said second plurality of optical elements being arranged to simultaneously 
provide said two dimensional information and said height profile information to at least 
partially non-overlapping portions of a single sensor array as taught by Sasaki et al for 
the purpose of inspecting accuracy good bumps on the regions of printed circuit board. 

Regarding claim 4; Adler et al discloses said first portion of said surface 
comprises a first elongated region (18, 22, 14, 20 of figure 1) of said surface (13 of 
figure 1), and said second portion of said surface comprises a second elongated region 
(26, 42, 14, 20 of figure 1) of said surface (12 of figure 1). 

Regarding claim 17; Adler et al discloses said first plurality of optical elements 
(26, 42, 14 of figure 1) is arranged to view a first portion of said surface (13 of figure 1) 
from a direction generally perpendicular to said surface (12 of figure 1). 

Regarding claim 18; Adler et al discloses said second plurality of optical 
elements (18,22, 14 of figure 1) is arranged view a second portion of said surface (12 of 
figure 1) from a direction angled with respect to said surface. 

Regarding claim 19; Adler et al discloses all of features of claimed invention 
except for said second plurality of optical elements is arranged view a second portion of 
said surface from a direction angled with respect to said surface. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
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combine the apparatus of Adler et al with said second plurality of optical elements is 
arranged view a second portion of said surface from a direction angled with respect to 
said surface, since it has been held that a mere reversal of the essential working parts 
of a device involves only routine skill in the art. In re Einstein, 8 USPQ 167. 

Regarding claim 20; Adler et ai discloses all of features of claimed invention 
except for said first portion is illuminated by illumination provided at a plurality of angles 
relative to said surface. However, Nishimura et al teaches that it is known in the art to 
provide said first portion (4 of figure 1) is illuminated by illumination provided at a 
plurality of angles (figure 2) relative to said surface 2 of figure 1 ). It would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
combine apparatus of Adler et al with illumination provided at a plurality of angles 
relative to said surface as taught by Nishimura et al for the purpose of inspecting 
accuracy good bumps on the regions of printed circuit board. 

Regarding claim 21; Adlet et al discloses said second portion (26 of figure 1) is 
illuminated by illumination that is provided from a direction generally normal to said 
surface (12 of figure 1). 

Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adler et al in view of Sasaki et al as applied to claim 1 above, and further in view 
of Amir et al (U.S. Patent No. 5,127,061). 

Regarding claim 5; Adler et al in view of Nishimura et al discloses all of features 
of claimed invention except for a displacer operative to provide mutual displacement 
between said surface and said first plurality of optical elements during acquisition of 
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said two dimensional information. However, Amir et al teaches that it is known in the art 
to provide a displacer (considered to be a mirror (30 of figure 1) operative to provide 
mutual displacement by an actuator (50 of figure 1) between said surface 12 of figure 1) 
and said first plurality of optical elements (16, 24 of figure 1) during acquisition of said 
two dimensional information (34 of figure 1). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine apparatus of 
Adler et al with a displacer operative to provide mutual displacement between said 
surface and said first plurality of optical elements during acquisition of said two 
dimensional information as taught by Amir et al for the purpose of scanning accuracy 
the light to the surface with high speed. 

Regarding claim 6; Adler et al discloses said first portion of said surface 
comprises a first elongated region (18, 22, 14, 20 of figure 1) of said surface (13 of 
figure 1), and said second portion of said surface comprises a second elongated region 
(26, 42, 14, 20 of figure 1) of said surface (12 of figure 1) at least partially non- 
overlapping with said first elongated region. 

Regarding claim 7; Adler et al in view of Sasaki et al discloses all of features of 
claimed invention except for said displacer being further operative to provide mutual 
displacement between said surface and said second plurality of optical elements during 
acquisition of said topographical information. However, Amir et al teaches that it is 
known in the art to provide a displacer (considered to be a mirror (30 of figure 1) 
operative to provide mutual displacement by an actuator (50 of figure 1) between said 
surface 12 of figure 1) and said first plurality of optical elements (18, 24 of figure 1) 
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during acquisition of said two dimensional information (34' of figure 1). It would have 
been obvious to one having ordinary skill in the art at the time the invention was made 
to combine apparatus of Adler et al with said displacer being further operative to provide 
mutual displacement between said surface and said second plurality of optical elements 
during acquisition of said topographical information as taught by Amir et al for the 
purpose of scanning accuracy the light to the surface with high speed. 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Adler et al in view of Sakaki et al as applied to claim 1 above, and further in view 
of Shipley(U.S. Patent No. 6,587,600). 

Regarding claim 16; Adler et al and Sasaki et al discloses all of features of 
claimed invention except for said at least one light emitter comprises at least one laser 
emitter emitting structured light. However, Shipley teaches that it is known in the art to 
provide at least one laser emitter (1 10A of figure 2) emitting structured light. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to combine apparatus of Adler et al with at least one laser emitter emitting 
structured light as taught by Shipley for the purpose of providing high transmitting light 
beam to the surface. 

Claims 23-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over (U.S. Patent No. 6,437,312) in view of Sasaki et al (U.S. Patent No. 6,954,274). 

Regarding claim 23; Adler et al discloses apparatus for sensing information 
regarding a surface, comprising: 
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a first plurality of optical elements (i.e., a first illuminator [518 of figure 5], a first 
reflector [514 of figure 5]) arranged to acquire viewing regions (352, 354, 356 of figure 
3) of the portion (20 of figures 2-3) (col.9 lines 1-25) about the surface (12 of figure 2); 
and 

a second plurality of optical elements (i.e., a second illuminator [526 of figure 5], 
a second focus of reflector [524 of figure 5]) arranged to acquire height information 
about said surface (i.e., col.1 1 lines 17-30, a width and height dimension of a lead frame 
[612 of figure 6]) during acquisition of said viewing regions (352, 354, 356 of figure 3) of 
the surface (12 of figure 2), wherein said second plurality of optical elements (i.e., a 
second illuminator [526 of figure 5], a second focus of reflector [524 of figure 5]) 
comprising an illuminator (526 of figure 5) for illuminating a first portion of said surface 
(12 of figure 5) from a direction being generally perpendicular to said surface (12 of 
figure 5, for example, light beam of second 526 is parallel to an optical axis [542 of 
figure 5] and is perpendicular to a surface [512 of figurer 5]). See figures 1-6. 



U.S. Patent Aof.ifl.awi KkMfrft US 6,437,112 B 



U.S. Patent fta 1 1, aw Shea ll w i» US *,<&UT4 B2 



FIG. 5 




Fig. 10A 




Application/Control Number: 10/753,391 Page 10 

Art Unit: 2877 

Adler et al discloses all of features of claimed invention except for acquire two 
dimensional information about surface. However, Sasaki et al teaches that it is known in 
the art to provide apparatus (figures 10A-10B) for acquiring the two dimensional 
information and height (figures 10A-10B and 19) of the surface of the inspected solder 
balls (33 of figure 10A). See figures 1-19. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to combine apparatus of Adler et al with acquire two 
dimensional information about surface as taught by Sasaki et al for the purpose of 
inspecting accuracy good bumps on the regions of printed circuit board. 

Regarding claim 24; Adler et al discloses all of features of claimed invention 
except for said first plurality of optical elements are arranged to acquire said two 
dimensional information from a direction being generally perpendicular to said surface. 
It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the apparatus of Adler et al with said first plurality of 
optical elements are arranged to acquire said two dimensional information from a 
direction being generally perpendicular to said surface, since it has been held that a 
mere reversal of the essential working parts of a device involves only routine skill in the 
art. In re Einstein, 8 USPQ 167. 

Regarding claims 25-26; Adler et al discloses all of features of claimed 
invention except for said second plurality of optical elements are arranged to acquire 
said height information from a direction being generally nonperpendicular to said 
surface. It would have been obvious to one having ordinary skill in the art at the time the 



Application/Control Number: 10/753,391 Page 1 1 

Art Unit: 2877 

invention was made to combine the apparatus of Adler et al with said second plurality of 
optical elements are arranged to acquire said topographical information from a direction 
being generally nonperpendicular to said surface, since it has been held that a mere 
reversal of the essential working parts of a device involves only routine skill in the art. In 
re Einstein, 8 USPQ 167. 

Allowable Subject Matter 

Claims 8-9 11-14, 22, and 27-31 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of said first plurality of optical 
elements comprises an imaging lens shared with said second plurality of optical 
elements, said imaging lens receiving acguired two dimensional information and 
acguired topographical information in set forth limitation of claim 8. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of said first plurality of 
illumination optical elements comprises at least one light emitter arranged to provide 
illumination at least some illumination from within a first range of converging angles 
relative to a first axis, and additional illumination from within a second range of 
converging angles relative to said first axis in set forth limitation of claim 1 1 . 
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The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of an optical path distance 
between said first portion and said single sensor array is equal to an optical path 
distance between said second portion and said single sensor array in set forth limitation 
of claim 22. 

The prior art of record, taken alone or in combination, fails discloses or render 
obvious apparatus for sensing information regarding to a surface comprising all the 
specific elements with the specific combination including of further comprising a beam 
combiner: said first plurality of optical elements and said beam combiner define a first 
optical path for viewing a first portion of said surface from a direction generally 
perpendicular thereto; and said second plurality of optical elements and said beam 
combiner define a second optical path for viewing a second portion of said surface from 
a generally non-perpendicular angle in set forth limitation of claim 27. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Gross et al (7078650) discloses micro-machining employing 
multiple; Arai et al (6521866) discloses laser beam machininh and laser beam machine; 
Caspi (5774572) discloses automatic visual inspection system; Tokura (5293324) 
discloses method and apparatus for inspection solder portions; Takagi et al (5166985) 
discloses method and apparatus for inspecting surface patterns; or Taft et al (4741621) 
discloses geometric surface inspection system. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sang Nguyen whose telephone number is (571) 272- 
2425. The examiner can normally be reached on 9:30 am to 7:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examinees 
supervisor, Gregory J. Toatley, Jr. can be reached on (571) 272-2800 ext. 77. The fax 
phone number for the organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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